Cdc42 antagonizes inductive action of cAMP on cell shape, via effects of the myotonic dystrophy kinase-related Cdc42-binding kinase (MRCK) on myosin light chain phosphorylation.
Rho GTPases play pivotal roles in regulating cell morphology. We previously showed that RhoA acts via ROKalpha to counteract the effects of the classical second messenger cyclic AMP on cell shape changes. Here we show that active Cdc42V12 also competes against the cAMP-induced stellate morphology in SH-EP cells. This Cdc42 effect is not mediated by the RhoA/ ROK pathway but rather the related MRCKalpha, a myotonic dystrophy kinase-related Cdc42-binding kinase. Co-expression of a dominant inhibitory MRCKalpha mutant with Cdc42V12 blocks the ability of the GTPase to counteract cAMP, suggesting that MRCK acts downstream of Cdc42 in this process. Cdc42V12 enhances the phosphorylation of myosin light chain (MLC) at the cell periphery and sustains focal adhesion complexes, while MLC kinase inhibitors destroy focal adhesion complexes and impair the Cdc42V12 protective effect. The data suggest that the maintenance of focal adhesion complexes via the regulation of myosin II activity underlies the ability of Cdc42 to protect against the effect of elevated cAMP.